Effects of systemic 3-nitropropionic acid-induced lesions of the dorsal striatum on cannabinoid and mu-opioid receptor binding in the basal ganglia.
Systemic administration of 3-nitropropionic acid (3NPA) in experimental animals produces bilateral striatal lesions similar to those seen in Huntington's disease (HD) caudate and putamen. 3H[-CP55,940 binding to cannabinoid receptors in human basal ganglia nuclei has been shown to be highly susceptible to the earliest pathological changes in the HD brain. In this study, to assess further the suitability of 3NPA-induced striatal lesions as a model for HD neuropathology, we examined the effects of striatal lesions induced by the systemic administration of 3NPA on the binding of 3H[-CP55,940 to pre- and postsynaptic cannabinoid receptors in striatum, globus pallidus, entopeduncular nucleus and substantia nigra pars reticulata and also the effect of 3NPA-induced striatal lesions on the binding of 3H[-DAMGO to mu-opioid receptors in striatal striosomes. Systemic administration of 3NPA induced bilateral and symmetrical lesions in dorsolateral striatum. Within the lesion core, 3H[-CP55,940 and 3H[-DAMGO binding density was reduced to background levels. Beyond the immediate borders of the central core of the 3NPA-induced lesion, striatal binding density was not significantly different from that measured in unlesioned rats. 3H[-CP55,940 binding in globus pallidus, entopeduncular nucleus and substantia nigra in 3NPA-lesioned rats was significantly reduced compared to controls, and the individual decreases were similar for each site. However, these reductions were statistically marginal. These data suggest that, while producing striatal lesions which bear some similarity to those seen in HD, the consequences of 3NPA for striatopallidal and striatonigral efferent projections do not reflect the reported neurodegenerative changes seen in the HD brain.